Geriatric depression is a costly health issue, but little is known about its physiological underpinnings. Systemic inflammation sensitizes the innate immune system of aged animals and humans, but it is unknown if chronic, low-grade infections affect the duration of depressive-like behaviors. In this report, we infected adult (4-6 months) and aged (20-24 months) Balb/c mice with an attenuated strain of Mycobacterium bovis, Bacillus Calmette-Guérin (BCG), to induce a chronic infection. We then measured depression-like behaviors that have construct, face and predictive validity for human inflammation-associated clinical depression. Exposure to BCG caused acute sickness responses in both adult and aged mice. However, sickness behavior was prolonged in aged mice, as assessed by both locomotor and rearing activity. Two measures of depression-like behavior, which were tests involving sucrose preference and tail suspension, both showed that adult mice displayed depression-like behaviors at one day and seven days after exposure to BCG. However, aged mice continued to express both of these depression-like behaviors at three weeks following infection. Infection with BCG caused an increase in tryptophan catabolism, as evidenced by a significant rise in the plasma kynurenine/tryptophan ratio that peaked at 7 days postinfection. In aged mice, greater tryptophan catabolism persisted longer and remained elevated at 21 days post-infection. This finding is consistent with the prolonged duration of depression-like behaviors in aged mice. These are the first data using a chronic infection model to establish that recovery from inflammation-induced depression-like behavior and tryptophan catabolism are prolonged in aged animals.
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Introduction
The prevalence of depressive symptoms is higher in the aged population compared to young adults. Although major depression, as assessed by the American Psychiatric Association's Diagnostic and Statistical Manual of Mental Disorders (DSM), may not be consistently elevated (Snowdon, 2001) , the proportion of subjects with sub-threshold symptoms of depression rises with advancing age (Beekman et al., 2002; Meeks et al., 2011) . In one longitudinal study with 277 subjects between the ages of 55-85, the incidence of depression as assessed by DSM criteria was low at 14%. However, average symptom duration in aged patients classified as suffering from depression was long and extended, as assessed by the Center for Epidemiological Studies Depression Scale (CES-D). Symptoms of depression remained above the 85th percentile for the entire six-year study, and most of them were long-lived (Beekman et al., 2002) . This issue is exacerbated in aged subjects with low socioeconomic status (Koster et al., 2006) . Similarly, symptoms of depression increase if the elderly become frail or disabled and moves from the community into a long-term health care facility (Llewellyn-Jones and Snowdon, 2007; Simonsick et al., 1998) . Effective preventive strategies are needed for the aging world population (Madhusoodanan et al., 2010) , but this problem is compounded by the lack of fundamental knowledge about the biological cause of prolonged depression in the aged (Tiemeier, 2003) .
One common and striking feature of the aging process is an increase in health problems across a wide spectrum, including increased susceptibility to infections, heart and vessel diseases, cancers, obesity, diabetes, lung diseases and unrelenting fatigue. Indeed, these and other comorbid risk factors can be modeled to effectively predict late life depression (Almeida et al., 2011) . Many of these health-related issues share a common underlying feature of chronic, systemic low-level inflammation. Inflammation can increase sensitivity of the brain to subsequent inflammatory stimuli (Perry et al., 2003) . For example, microglia from prion-diseased
